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HEART FAILURE WITH PRESERVED EJECTION

FRACTION
HFpEF — Diastolic Heart Failure

Understanding your diagnosis, what causes it, how lifestyle plays a role, and how it is treated

1. What Is Heart Failure With Preserved Ejection Fraction?

Heart failure is a clinical syndrome in which the heart cannot pump enough blood to meet the body’s
needs, or can only do so by operating at abnormally high filling pressures. The term ‘heart failure’
does not mean the heart has stopped working — it means the heart is struggling, causing fluid to
build up and reducing the body’s ability to function normally.

Heart failure is broadly divided into two main types based on how well the main pumping chamber
(the left ventricle) squeezes: heart failure with reduced ejection fraction (HFrEF), where the heart
muscle is weak and contracts poorly, and heart failure with preserved ejection fraction (HFpEF),
where the heart squeezes reasonably normally but has become stiff and cannot relax and fill
properly. HFpEF accounts for approximately half of all heart failure cases and is increasing in
prevalence as the population ages.

What Does ‘Preserved Ejection Fraction’ Mean?

The ejection fraction (EF) is a measure of how much blood the left ventricle pumps out with each
beat, expressed as a percentage. A normal EF is approximately 55-70%. In HFpEF, the EF is
50% or higher — the squeezing function of the heart appears relatively normal.

The problem in HFpEF is not the squeeze — it is the relaxation and filling. The heart muscle
has become stiff and thickened, so the ventricle fills slowly and at higher-than-normal pressures.
These elevated filling pressures back up into the lungs, causing breathlessness and fluid
retention, exactly as in other forms of heart failure. This is why HFpEF is also called diastolic
heart failure: ‘diastole’ is the phase of the heartbeat when the ventricle relaxes and fills.

2. Symptoms

The symptoms of HFpEF are the same as other forms of heart failure and arise from fluid congestion
and reduced cardiac output. Symptoms can range from mild to severe and often fluctuate over time.

+ Breathlessness — the most common symptom; typically worse with activity (exertional
dyspnoea) but can occur at rest or lying flat (orthopnoea) in more advanced disease

+ Fatigue and reduced exercise tolerance — the heart cannot adequately increase output on
demand

+ Ankle and leg swelling (peripheral oedema) — caused by fluid accumulation due to elevated
venous pressures

+ Abdominal bloating or discomfort — congestion of the liver and gut
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* Rapid or irregular heartbeat — atrial fibrillation is both a cause and consequence of HFpEF

* Dizziness or light-headedness, particularly on standing

+ Waking at night short of breath (paroxysmal nocturnal dyspnoea) — fluid redistributes when

lying down

An Important Note on HFpEF Symptoms

HFpEF symptoms are often more pronounced on exertion and may be absent or minimal at rest.
For this reason, diagnosis can be challenging, and some patients have ‘exertional HFpEF’ that
only becomes apparent during exercise testing or stress echocardiography. If you experience
breathlessness or fatigue with activity that seems out of proportion to what you would expect, this
is worth discussing with your cardiologist even if you feel fine at rest.

3. Causes of HFpEF

HFpEF is almost always the result of one or more conditions that cause the heart muscle to stiffen
and the filling pressures to rise. It is rarely caused by a single factor — in most patients, several
overlapping conditions act together. Identifying and treating these underlying causes is central to

management.

Hypertension
(High Blood Pressure)

Obesity

Atrial Fibrillation
(AF)

Diabetes Mellitus

Coronary Artery
Disease / Ischaemia

The most common cause. Chronically elevated blood pressure forces
the left ventricle to work harder, causing the muscle to thicken
(hypertrophy) and stiffen over time. Poorly controlled blood pressure is
a major driver of HFpEF and is present in the majority of patients.

Obesity causes haemodynamic overload (increased blood volume and
cardiac output), promotes systemic inflammation, and directly alters the
composition of heart muscle. The ‘obese phenotype’ of HFpEF is
increasingly recognised as distinct and may respond particularly well to
weight loss.

AF and HFpEF have a bidirectional relationship — each promotes the
other. AF causes loss of the atrial ‘kick’ that helps fill a stiff ventricle,
worsening symptoms. The elevated filling pressures of HFpEF in turn
cause atrial stretch and remodelling, predisposing to AF.

Diabetes causes a specific form of myocardial disease (diabetic
cardiomyopathy) characterised by increased fibrosis, stiffness, and
impaired relaxation of the left ventricle, independent of coronary artery
disease or hypertension.

Impaired blood supply causes myocardial ischaemia, which impairs
relaxation and can cause diffuse fibrosis. HFpEF and coronary disease
frequently coexist, sharing risk factors such as hypertension, diabetes,
and obesity.
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Obstructive Sleep Recurrent episodes of hypoxia and intrathoracic pressure swings

Apnoea (OSA) during sleep place intermittent mechanical and inflammatory stress on
the heart, promoting hypertrophy and diastolic dysfunction. OSA is very
common in HFpEF and is a treatable contributor.

Ageing Physiological ageing of the heart causes progressive myocardial
fibrosis and impaired relaxation, even in the absence of other diseases.
This partly explains why HFpEF predominantly affects older adults and
women.

Valve Disease Aortic stenosis (narrowed aortic valve) and other valve conditions
impose chronic pressure or volume overload on the left ventricle,
leading to hypertrophy and stiffening. Severe aortic stenosis should
always be considered in patients presenting with HFpEF features.

Infiltrative Conditions where abnormal substances deposit within the heart muscle

Cardiomyopathies — most notably amyloidosis (ATTR and AL types) — cause severe
myocardial stiffening and a restrictive pattern of HFpEF. These are
discussed separately in Section 8.

Hypertrophic A genetic condition causing abnormal thickening of the heart muscle,
Cardiomyopathy leading to impaired relaxation and elevated filling pressures. HCM can
(HCM) closely mimic HFpEF and requires specialist evaluation.

Pericardial Disease Constrictive pericarditis (thickened, rigid pericardium) mimics HFpEF by

externally restricting cardiac filling. It is important to identify as it may
be surgically correctable.

4. Lifestyle Factors in the Development of HFpEF

Unlike heart failure with reduced ejection fraction, which is often caused by a single myocardial injury
such as a heart attack, HFpEF is driven predominantly by metabolic and haemodynamic risk factors

that are closely tied to lifestyle. This makes it, in many ways, a disease of modifiable risk — meaning
that lifestyle choices play a direct and significant role in both its development and its management.

Obesity and Excess Weight

Obesity is one of the strongest risk factors for HFpEF and is present in the majority of patients. Its
effects on the heart are multiple: increased blood volume and cardiac output impose sustained
haemodynamic overload; systemic inflammation driven by visceral adipose tissue promotes
myocardial fibrosis; adipokine dysregulation impairs cardiac metabolism; and pericardial fat directly
compresses the heart. The relationship is dose-dependent — the higher the BMI, the greater the
HFpEF risk.

Recent clinical trial evidence has demonstrated that significant weight loss improves heart failure
symptoms, quality of life, and exercise capacity in obese patients with HFpEF. The STEP-HFpEF
trial (2023) showed that weekly semaglutide injections — a GLP-1 receptor agonist — produced
marked improvements in symptoms, weight (~13% reduction), six-minute walk distance, and
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inflammatory markers in obese HFpEF patients, independent of its effects on blood sugar. This
represents an important advance in the obesity-HFpEF field.

Physical Inactivity and Deconditioning

A sedentary lifestyle contributes to HFpEF both directly and indirectly — directly through its effects
on cardiac function and vascular stiffness, and indirectly by promoting obesity, hypertension, and
diabetes. Physical deconditioning also amplifies the perceived severity of symptoms, because the
body’s peripheral ability to extract and use oxygen deteriorates, worsening breathlessness even if
the cardiac abnormality itself has not progressed.

Conversely, supervised aerobic exercise training has been shown in multiple small trials to improve
exercise capacity (VO, peak), quality of life, and diastolic function in HFpEF, making it a core
component of management.

Hypertension

Poorly controlled blood pressure is the single most important modifiable cause of HFpEF.
Chronically elevated blood pressure — driven in part by obesity, physical inactivity, and excess
alcohol — causes the progressive left ventricular hypertrophy and stiffening that is the hallmark of
most HFpEF cases.

Alcohol

Excess alcohol consumption raises blood pressure, contributes to obesity, promotes atrial fibrillation,
and has direct toxic effects on heart muscle. Even modest excess alcohol intake can exacerbate
hypertension and fluid retention, making it a relevant and modifiable contributor in many patients.

Obstructive Sleep Apnoea

OSA is extremely common in overweight and obese patients with HFpEF. Beyond its cardiovascular
effects, untreated OSA disrupts sleep, promotes daytime fatigue (adding to HFpEF symptoms),
raises blood pressure, and increases the risk of atrial fibrillation. Screening for and treating OSA is
an important part of HFpEF management in those with risk factors (snoring, withnessed apnoeas,
unrefreshed sleep, excessive daytime sleepiness, obesity).

Smoking

Smoking promotes endothelial dysfunction, accelerates atherosclerosis, raises blood pressure, and
increases the risk of coronary artery disease and diabetes — all conditions that contribute to HFpEF.
Smoking cessation is important for cardiovascular risk reduction in any patient with established or at-
risk heart failure.

5. How Is HFpEF Diagnosed?

HFpEF is a clinical diagnosis requiring the combination of symptoms and signs of heart failure,
evidence of elevated cardiac filling pressures, and a preserved ejection fraction (generally 250%). It
can be challenging to diagnose, particularly in early or milder forms, because it requires specialist
interpretation of multiple investigations.

Echocardiogram
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The echocardiogram is the central diagnostic investigation. It confirms the preserved ejection
fraction and assesses for features of diastolic dysfunction: impaired relaxation, elevated filling
pressures (measured by Doppler parameters such as E/e’), left atrial enlargement, and left
ventricular hypertrophy. An enlarged left atrium is a key marker of chronically elevated filling
pressures.

Cardiac Biomarkers

Blood tests for BNP (B-type natriuretic peptide) or NT-proBNP are released by the heart under
stress from elevated filling pressures. Elevated levels support a diagnosis of heart failure. They are
useful both for diagnosis and for monitoring treatment response.

Exercise Testing / Stress Echocardiography

Because HFpEF filling pressures may be normal at rest and only become elevated on exertion, an
exercise test or stress echocardiogram can unmask the diagnosis in patients with exertional
symptoms and a normal resting echocardiogram. This is particularly helpful when the diagnosis is
uncertain.

Additional Investigations

+ ECG — may show LV hypertrophy, AF, or conduction abnormalities; a low-voltage ECG with
LV hypertrophy on echo raises concern for infiltrative disease (e.g. amyloidosis)

* Chest X-ray — may show cardiomegaly, pulmonary vascular congestion, or pleural effusions

+ Blood tests — full blood count, kidney function, thyroid function, HbA1c, iron studies, and
paraprotein studies where infiltrative disease is suspected

» Cardiac MRI — provides detailed myocardial tissue characterisation; valuable for detecting
infiltrative disease and myocardial fibrosis

6. Non-Pharmacological Management

Non-pharmacological strategies are foundational in HFpEF. Because lifestyle and metabolic factors
are central to its aetiology, lifestyle interventions do not merely manage symptoms — they address
the underlying disease mechanisms.

Weight Loss

Weight loss is one of the most effective interventions available for obese patients with HFpEF. Even
moderate weight reduction (~10%) improves symptoms, exercise capacity, and filling pressures. It
also reduces blood pressure and the risk of atrial fibrillation. Weight loss strategies include dietary
modification, supervised exercise, behavioural support, and, where appropriate, pharmacotherapy
(such as GLP-1 receptor agonists) or bariatric surgery.

Exercise Training and Cardiac Rehabilitation

Supervised aerobic exercise training is the most consistently effective intervention for improving
exercise capacity and quality of life in HFpEF. It reduces peripheral deconditioning, lowers blood
pressure, and may improve diastolic function over time. Cardiac rehabilitation programmes provide
structured, medically supervised exercise in a supportive environment.

Blood Pressure Control
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Achieving a blood pressure target of less than 130/80 mmHg (or as directed by your cardiologist) is
one of the most important goals in HFpEF management. Lifestyle measures — weight loss,
exercise, and limiting alcohol — form the foundation of blood pressure control alongside medication.

Treating Obstructive Sleep Apnoea

If OSA is diagnosed, CPAP (continuous positive airway pressure) therapy or other treatment
improves sleep quality, lowers blood pressure, and reduces the cardiovascular burden of the
condition.

Alcohol Reduction and Smoking Cessation

Reducing alcohol intake and stopping smoking are advised for all patients with cardiovascular
disease. Both improve blood pressure, reduce arrhythmia risk, and improve overall cardiovascular
health.

7. Pharmacotherapy

The pharmacological management of HFpEF has historically lagged behind that of HFrEF, where
multiple drug classes (ACE inhibitors, beta-blockers, MRAs, SGLT2 inhibitors) have well-established
mortality benefits. However, HFpEF management has advanced significantly in recent years,
particularly with the emergence of SGLT2 inhibitors and GLP-1 receptor agonists. Medications
broadly fall into two categories: those that treat symptoms (primarily diuretics) and those that aim to
slow disease progression or reduce heart failure events.

The Most Important Recent Advance: SGLT2 Inhibitors in HFpEF

SGLT2 inhibitors — originally developed as diabetes medications — are now the most robustly
evidence-based drug class for HFpEF. Two large landmark randomised controlled trials have
demonstrated their benefit:

+ EMPEROR-Preserved trial (2021): Empagliflozin significantly reduced the composite of
cardiovascular death and heart failure hospitalisation by approximately 21% compared with
placebo in patients with HFpEF (EF 240%). The benefit was consistent across patients with
and without diabetes.

+ DELIVER trial (2022): Dapagliflozin similarly reduced the primary endpoint of worsening
heart failure and cardiovascular death in patients with HFpEF (EF 240%), with a relative risk
reduction of approximately 18%. Benefits were seen on top of guideline-directed therapy.

Both empagliflozin and dapagliflozin are now recommended by international heart failure
guidelines as the preferred pharmacological treatment for HFpEF, regardless of whether the
patient has diabetes. They work by reducing fluid overload, lowering blood pressure, improving
myocardial energetics, and reducing inflammation and fibrosis through multiple mechanisms.

Pharmacotherapy Summary Table
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SGLT2 Inhibitors
(first-line)

Diuretics
(symptom control)

Mineralocorticoid
Receptor
Antagonists
(MRASs)

ARBs /| ACE
Inhibitors

GLP-1 Receptor
Agonists
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Empagliflozin

(Jardiance®)
Dapagliflozin
(Forxiga®)

Furosemide
Torsemide

Bumetanide
Metolazone

Spironolactone

Spironolactone

Eplerenone

Candesartan
Ramipril
Perindopril

Semaglutide
(Ozempic® /
Wegovy®)

Reduce HF hospitalisation
and CV death; reduce
congestion, blood pressure,
and body weight;
cardioprotective via multiple
mechanisms

Relieve fluid congestion —
breathlessness, leg swelling,
and weight gain from fluid
retention; essential for
symptom management

Anti-fibrotic, blood pressure
lowering, potassium-sparing;
may reduce HF
hospitalisations

Blood pressure control; may
modestly reduce HF
hospitalisations; address
underlying hypertension and
cardiac remodelling

Significant weight loss,
symptom improvement, and
improved exercise capacity in
obese HFpEF patients;
reduce inflammation and
blood pressure

Strong — EMPEROR-
Preserved (2021) and
DELIVER (2022); now
Class | guideline
recommendation
regardless of diabetes
status

Symptom benefit well
established; no
mortality benefit shown
in HFpEF specifically;
loop diuretics
(furosemide) are first-
line for decongestion

Moderate — TOPCAT
trial showed mixed
overall results but
significant benefit in
the Americas
subgroup; reasonable
to use in appropriate
patients, particularly
those with EF in the
45-60% range

Modest — CHARM-
Preserved showed
borderline reduction in
HF hospitalisation with
candesartan; primarily
used for blood
pressure and
comorbidity
management rather
than specific HFpEF
benefit

Emerging — STEP-
HFpEF trial (2023):
semaglutide produced
significant
improvements in
KCCQ symptom
scores, 6-minute walk
distance, and weight in
obese HFpEF; not yet
powered for mortality
benefit
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Beta-Blockers Bisoprolol Heart rate control in atrial Limited specific HFpEF
Metoprolol fibrillation; blood pressure evidence;
Carvedilol reduction; not proven to recommended for rate
improve HFpEF outcomes control in AF and for
specifically hypertension

management; avoid in
patients with significant
bradycardia or
haemodynamic

compromise
Calcium Channel Amlodipine Blood pressure control; well Used for blood
Blockers Felodipine tolerated in HFpEF (unlike in pressure and symptom
HFrEF where non-DHP CCBs = management;
are avoided) amlodipine is safe in
HFpEF and well
tolerated

Your cardiologist will tailor your medication regimen to your individual circumstances — your
symptoms, the underlying cause of your HFpEF, your other medical conditions, and your kidney
function. Regular review and blood test monitoring are important, particularly when diuretics, SGLT2
inhibitors, MRAs, or ACE inhibitors are used.

Managing Underlying Conditions
Treating the conditions that drive HFpEF is as important as treating the heart failure itself:

« Atrial fibrillation: Rate control (to avoid tachycardia-mediated worsening) and rhythm
management (cardioversion or ablation in selected patients) can significantly improve HFpEF
symptoms. Anticoagulation is essential when AF is present.

» Diabetes: Optimal glycaemic control, particularly with SGLT2 inhibitors (which benefit both
diabetes and HFpEF) and GLP-1 agonists (which improve weight and symptoms).

+ Aortic stenosis: Valve replacement (surgical or transcatheter TAVR) should be considered in
patients with significant aortic stenosis, as it can substantially improve HFpEF symptoms and
prognosis.

» Iron deficiency: Common in heart failure, even without anaemia, and contributes to fatigue
and reduced exercise capacity. Intravenous iron replacement has been shown to improve
symptoms and quality of life.

8. Amyloidosis as a Cause of HFpEF — ATTR and AL

Amyloidosis is an important — and often under-recognised — cause of HFpEF. When certain
proteins misfold and accumulate as amyloid deposits within the heart muscle, they cause severe
myocardial stiffening resulting in a restrictive pattern of heart failure with features of HFpEF. It is
essential to identify amyloidosis as the underlying cause, because the diagnosis has major
implications for treatment and prognosis, and because specific disease-modifying therapies are now
available.
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The two most important types relevant to HFpEF are transthyretin (ATTR) amyloidosis and light-

chain (AL) amyloidosis.

_ ATTR Amyloidosis AL Amyloidosis

Protein involved

Types

Clinical clues

Key diagnostic
test

Disease-
modifying
treatment

Transthyretin (TTR) — a liver-
produced protein that transports
thyroxine

Wild-type (age-related;
predominantly older men) and
hereditary (TTR gene mutation; can
affect younger patients)

Carpal tunnel syndrome (often
bilateral, preceding diagnosis by
years); lumbar spinal stenosis; low-
voltage ECG with thick walls;
refractory HFpEF in an older man

Tc-99m bone tracer scintigraphy
(Tc-PYP / HMDP scan) — grade 2—
3 uptake without a paraprotein is
diagnostic of ATTR

Tafamidis (Vyndaqgel®) — a TTR
stabiliser available on the PBS for
eligible patients (NYHA class I-lIl)

Immunoglobulin light chains
produced by abnormal plasma cells
in the bone marrow

No hereditary form; arises from an
underlying plasma cell disorder (e.g.
myeloma or MGUS)

Multi-organ involvement (kidneys,
nerves, liver, skin); significant
proteinuria; weight loss; periorbital
bruising; often a more aggressive
course

Serum and urine paraprotein
studies (immunofixation, free light
chains) are the essential initial
screening tests; tissue biopsy
required for confirmation

Directed at the underlying plasma
cell clone — chemotherapy
regimens, and sometimes
autologous stem cell
transplantation; requires
haematological expertise

When Should Amyloidosis Be Suspected in a Patient With HFpEF?

Amyloidosis should be actively considered in any patient with HFpEF and one or more of the

following features:

* Unexplained, markedly increased left ventricular wall thickness on echocardiogram

* Low voltage on the ECG despite thick walls on echo (a classic discordance)

* HFpEF that does not respond as expected to standard treatments

» History of bilateral carpal tunnel syndrome or lumbar spinal stenosis (ATTR clue)

» Peripheral or autonomic neuropathy (ATTR or AL)

+ Significant proteinuria or renal impairment with multi-organ involvement (AL clue)

» Unexplained weight loss, fatigue, or periorbital bruising (AL clue)

* An older man with no strong conventional risk factors for heart failure (ATTRwt clue)

If amyloidosis is suspected, your cardiologist will arrange targeted investigations including
paraprotein studies, a bone tracer nuclear scan, and possibly cardiac MRI or biopsy. Standard

For general educational purposes only. Discuss your individual management with your cardiologist.
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When Should Amyloidosis Be Suspected in a Patient With HFpEF?

HFpEF medications — and in particular calcium channel blockers such as verapamil and
diltiazem — can be harmful in amyloidosis and should be avoided if the diagnosis is
suspected or confirmed.

Detailed information about ATTR amyloidosis and AL amyloidosis — including how they are
diagnosed, their specific treatments, and PBS eligibility criteria for tafamidis — is available in the
dedicated WA Cardiology patient information sheets for each condition. Please ask your cardiologist
if you would like a copy.

Key Messages to Take Home

Here is what matters most about your HFpEF:

» HFpEF (diastolic heart failure) means your heart squeezes normally but has become stiff
and cannot relax and fill properly. It is the most common form of heart failure and
predominantly affects older adults.

+ The main causes are hypertension, obesity, atrial fibrillation, diabetes, sleep apnoea, and
age. Most of these are modifiable — treating them is central to managing HFpEF.

+ Lifestyle plays a major role in both causing and managing HFpEF. Weight loss, exercise
training, blood pressure control, reducing alcohol, and treating sleep apnoea can all
meaningfully improve symptoms and slow progression.

» SGLT2 inhibitors (empagliflozin and dapagliflozin) are now the first-line evidence-
based pharmacological treatment for HFpEF, shown in large clinical trials to reduce heart
failure hospitalisations and cardiovascular death, whether or not you have diabetes.

» Diuretics relieve fluid congestion and breathlessness. Other medications target blood
pressure, atrial fibrillation, and other underlying conditions.

» GLP-1 receptor agonists (e.g. semaglutide) have emerged as an important option for obese
patients with HFpEF, significantly improving symptoms, exercise capacity, and weight.

* Amyloidosis (ATTR and AL types) is an important, treatable cause of HFpEF that must be
actively considered and excluded, particularly in patients who do not respond to usual
treatments or who have specific clinical clues. Separate information sheets are available for
each type.

* Report worsening breathlessness, increased leg swelling, or a rapid weight gain of more
than 2 kg over 2 days to your cardiologist promptly.

9. Useful Resources

» Heart Foundation Australia: www.heartfoundation.org.au | Heart Help Line: 1300 36 27 87

* Heart Foundation Heart Failure factsheets: www.heartfoundation.org.au/heart-health-
education/heart-failure

» Amyloidosis Australia (for ATTR / AL amyloidosis information): www.amyloidosis.org.au
» National Heart, Lung, and Blood Institute (NHLBI) Heart Failure resource: www.nhlbi.nih.gov
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+ Sleep Health Foundation (sleep apnoea information): www.sleephealthfoundation.org.au
» Cardiac Rehabilitation: Ask your cardiologist or GP for a referral to your nearest programme.
+ PBS Schedule (tafamidis eligibility criteria): www.pbs.gov.au

This patient information sheet has been prepared by Dr Sam Tayeb, WA Cardiology, for educational purposes. It is
not a substitute for personalised medical advice. Please discuss your individual results, medications, and
management plan with your specialist.
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